Brefeldin A disrupts asymmetric spindle positioning in mouse oocytes.
Polar body formation in oocytes is an extreme form of asymmetric cell division, but what regulates the asymmetric spindle positioning and cytokinesis is poorly understood. During mouse oocyte maturation, the metaphase I spindle forms at the center but then moves to the cortex prior to anaphase I and first polar body emission. We show here that treating denuded mouse oocytes with brefeldin A, an inhibitor of Golgi-based membrane fusion, abolished the asymmetric positioning of the metaphase I spindle and resulted in the formation of two half-size metaphase II eggs, instead of a full-sized egg and a polar body. The normal metaphase II spindle is similarly asymmetrically positioned in the mature egg, where the spindle lies with its axis parallel to the cortex but becomes perpendicular before anaphase II and emission of the second polar body. When ovulated eggs were activated with strontium in the presence of brefeldin A, the metaphase II spindle failed to assume perpendicular position, and the chromosomes separated without the extrusion of the second polar body. Remarkably, symmetric cytokinesis began following a 3 h delay, forming two half-size eggs each containing a pronucleus. BFA-sensitive intracellular vesicular transport is therefore required for spindle positioning in both MI and MII.